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Introduction
Sedation is a set of actions aimed at having a quiet, comfortable, pain-free patient during a diagnostic or therapeutic procedure without any bad memories. 1 Considering that the standard regional anesthetic techniques used in clinical practice are relatively traumatic and painful procedures, 2 they have been frequently associated with sedation to make these interventions more comfortable for the patient and to facilitate patient cooperation. 3, 4 Not every anesthesiologist uses or indicates sedation in the same manner, but most anesthesiologists use sedation. Some administer sedation systematically before or after the puncture for a regional block, or when multiple punctures are required, while others administer sedation only if the patient is anxious. 5 There are various drugs available for sedation in anesthesiology with a range of anxiolytic, amnesic and even analgesic properties, including barbiturates, benzodiazepines, opioid analgesics, and combinations thereof. Some examples are ketamine, midazolam, fentanyl, propofol, dexmedetomidine, inter alia. 6, 7 There is a genuine need to implement sedation techniques that are effective, safe, hemodynamically stable and with few side effects such as respiratory or cardiovascular depression, nausea and vomiting, in addition to low-cost to provide anxiolysis, analgesia or somnolence in patients undergoing procedures such as subarachnoid anesthesia. 6 Hence sedation in an aware patient -when the patient responds normally to verbal stimuli, has a preserved cognitive function and coordination, unaltered ventilation or cardiovascular function -is a valuable tool. [8] [9] [10] [11] [12] The ideal sedation state depends on the type of patient, the type of procedure and the drugs used. However, the recommended level of sedation is 2-3 or conscious sedation, in accordance with the Ramsay scale for improved wellbeing and collaboration, and no intervention required to maintain the airway, preserving adequate spontaneous ventilation and normal cardiovascular function. 1, 13, 14 The objective is to establish the efficacy of the three sedation guidelines in patients undergoing subarachnoid anesthesia.
Materials and methods
An experimental, randomized, prospective, single blind clinical trial comparing three guidelines for the sedation of patients undergoing subarachnoid anesthesia was undertaken at the Caribe University Hospital in Colombia.
The patients were divided into three groups: Group 1 received midazolam 0.03 mg/kg; Group 2 received midazolam 0.015 mg/kg + fentanyl 0.8 mcg/kg; and Group 3 received midazolam 0.015 mg/kg + ketamine 0.25 mg/kg. In every case the patients received a single dose with no further infusions, in accordance with the recommendations on the use and dosing of each sedation drug. The O.R. anesthesiologist prepared, administered and controlled the sedation and its effects.
The size of the sample was estimated with a 95% confidence interval, 80% power and an 80% estimated percentage improvement in the experimental group, 6,15 for a total of 75 patients and were randomly assigned to one of the three groups, with 25 patients per group. All the patients selected met the inclusion criteria: age 18-60 years old, scheduled for elective surgery, having a pre-anesthesia evaluation, BMI between 18.5 and 29.99 kg/m 2 , not being pregnant, fasting for more than 8 h the day of the procedure, require subarachnoid regional anesthesia with no contraindications, being able to administer the anesthesia with the patient in lateral decubitus, no identified history of allergies, having signed the informed consent for voluntary participation, and not having an ASA > II classification as an exclusion criteria, or having spinal malformations that hinder a subarachnoid block with no major difficulties.
Procedure
The patients were randomized to one of the three sedation guidelines using a random number generator, 16 with a minimum value of 1 and a maximum of 3. As patients were selected, the corresponding guideline was followed in sequential order. The patient was admitted to the OR with an 18-20G peripheral venous catheter in place, and monitored with electrocardiogram (ECG), non-invasive arterial blood pressure (NIABP), and pulse oximetry oxygen saturation (SpO 2 ). The hemodynamic variables were recorded at admission to the OR using a vital signs monitor. One of the sedation guidelines previously established was administered to the patient according to the patient's body weight, and 1 L/min oxygen therapy was administered though a nasal cannula. The hemodynamic changes were recorded 2.5 and 5 min following the administration of the guideline and the Ramsay scale was used at those time points. The patient was positioned for the anesthetic technique and the subarachnoid anesthesia was administered using a Quincke 26 Gauge needle by the experienced team of anesthesiologists that authored this trial. The number of attempts and the difficulty to administer the block was recorded. At the end of the procedure a survey was administered to measure the patient's satisfaction with the subarachnoid block.
The data were collected using a form that included the socio-demographic characteristics, and target variables. Two measurement scales were used:
The first one was the Ramsay scale, which is used to evaluate the depth of the sedation. This scale has been validated for over 30 years, is easy to use and has been the gold standard in various trials to evaluate sedation. The level of sedation increases as the value in the scale rises. [17] [18] [19] [20] Level 1 corresponds to a patient who is awake, anxious or agitated; level 2 represents a collaborative, quiet, oriented patient that opens his/her eyes spontaneously; level 3 represents a patient with closed eyes but who rapidly responds to verbal stimuli. Level 4 applies to a patient who is asleep, still, with eyes closed and responds promptly to strong tactile or verbal stimuli; level 5 corresponds to a slow responder, a patient who only responds to strong or painful stimuli; level 6 indicates a patient that fails to respond to any kind of stimulus.
Additionally, a Likert type satisfaction scale was used to subjectively evaluate the patient's satisfaction with the subarachnoid anesthesia under sedation. The survey was administered in the recovery room at the end of the surgery and was limited to describing the patient's satisfaction with the administration of the anesthesia but did not assess the time elapsed between the administration of the anesthesia and the end of the procedure. This scale is not yet validated. 21 1 -extremely satisfied, 2 -satisfied, 3 -low satisfaction, 4unsatisfied, and 5 -extremely unsatisfied.
Analysis of the data
The measurement of the categorical variables was reported in absolute figures and percentages. The differences between the baseline characteristics and the post-intervention values were estimated using hypothetical tests. The Chi square test and the exact Fisher test were used for qualitative variables, as appropriate. The quantitative variables checked for normality using the Shapiro-Wilk test and group comparisons were based on ANOVA. The analysis was supported with Epi Info v7 and Stata software.
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Results
Seventy-five patients were included, 36 females (48%) and 39 males (52%). The average age was 41.9 ± 12.3 years; the average body weight was 67.3 ± 9 kg; height 1.7 ± 0.05 m and the body mass index was 24.5 ± 2.9 kg/m 2 . The gender distribution was similar for the three groups (P = 0.8519). Thirteen females (52%) and 12 males (48%) were included in Group 1; Group 2 included 11 females (44%) and 14 males (56%); and Group 3 included 12 females (48%) and 13 males (52%). The age ranged from 18 to 60 years old. There were no significant statistical differences in the sociodemographic characteristics of the three groups, as shown in Table 1 . Patients with ASA > II were excluded from the trial.
There were no significant statistical differences in the hemodynamic variables of each group, as shown in Table 2 . The patients' values according to the Ramsay scale at 2.5 and 5 min were 2 and 3, respectively ( Table 3) .
All of the patients in the trial received anxiolysis, collaborated with the puncture and said that they would not be afraid to receive subarachnoid anesthesia again. None of the patients experienced any complications as shown in Table 4 . Patient satisfaction with the sedation guidelines used was high, as indicated on Table 5 . The participants in Group 1 that received Midazolam only expressed lower satisfaction as compared to the other two groups; however, the three sedation guidelines showed good efficacy.
Forty-eight patients (90.6%) required a single puncture for the administration of the subarachnoid anesthesia and seven patients (9.3%) required two punctures. This shows that the technique was easily applied.
Despite the evidence of slight nistagmus in the patients receiving ketamine, this was not reported as a complication; there were no delusions, dizziness, diplopia, unconscious reverie, and shallow breathing or CO 2 retention.
Discussion
It has been documented that over 50% of the patients are anxious prior to a regional block. The administration of sedation, whether as a single dose or in a continuous infusion is extremely helpful to get the patient's collaboration. Anxyolysis provides comfort, satisfaction and facilitates the job of the anesthesiologist when doing the subarachnoid puncture. In this trial we chose to use sedation guidelines for single intravenous dose because they are easy to follow and avoid the use infusion pumps that represent additional costs. 13, 15, [22] [23] [24] [25] The final analysis indicates that all of the sedation guidelines followed in this trial are effective in patients undergoing subarachnoid anesthesia; however, the best results were observed with the guidelines combining midazolam and an intravenous analgesic agent such as fentanyl or ketamine, at lower doses of both agents, as recommended by Reves et al. 26 Various authors believe that levels 2 or 3 in Ramsay's scale -conscious sedation -are ideal for a regional anesthetic procedure. [27] [28] [29] The patients that underwent sedation with the guidelines herein achieved these levels.
Withdrawal reflex is defined as the motor response intended to protect the body from painful stimuli. The withdrawal reflex occurred mostly in Group 1 patients when placing the needle in the patient's back to administer the subarachnoid anesthesia; these were the patients that received single dose intravenous midazolam (P = 0.0003). The difference was statically significant. Painful puncture (P = 0.0069) and a larger number of puncture attempts were also seen in this group of patients, probably because this guideline did not include the combined use of an analgesic agent and the withdrawal reflex caused greater difficulty for the block. There is a shortage of trials that evaluate these parameters. 10 The use of a subjective tool to measure patient satisfaction using sedation for subarachnoid anesthesia showed that the patients treated with midazolam + fentanyl or midazolam + ketamine expressed higher satisfaction. However, the fact that the scale used is not validated represents a limitation of the trial.
It may be helpful to undertake a trial with a larger group of patients in order to establish the superior efficacy of one of the guidelines used.
Sedation was a useful tool when administering the subarachnoid anesthesia to calm down the patient, improve comfort and decrease pain, with considerable safety and minimal side effects, in addition to very few hemodynamic changes and free of complications. Sedation also results in improved conditions to do the puncture, a simpler technique with less failed attempts and a high level of satisfaction. The patient will be less fearful of future procedures under subarachnoid anesthesia in the OR.
Conclusions
The three sedation guidelines suggested for administering subarachnoid anesthesia were effective. Better outcomes were seen with the use of midazolam + fentanyl or midazolam + ketamine.
